Diabetes-induced DNA damage and apoptosis are associated with poly (ADP ribose) polymerase 1 inhibition in the rat testis.
Molecular mechanisms responsible for diabetes-induced testicular dysfunction are not well understood. This study investigated oxidative stress, stage-dependent DNA base modification and expression of poly (ADP ribose) polymerase 1 (PARP1) in the testes of streptozotocin-induced diabetic rats. Hyperglycemia led to testicular dysfunction characterized by impaired sperm parameters and testicular structure at the end of first (DM1) and third (DM3) month after the induction of diabetes. In the testis, total oxidant levels increased and total antioxidant levels decreased, which led to the induction of oxidative stress status. The oxidative stress up-regulated the levels of 8-oxo-7, 8-dihydro-2'-deoxyguanosine - an oxidized form of the DNA base, deoxyguanosine - in a stage-dependent manner. In DM1, stage VII-IX tubules showed more cytoplasmic expression of 8-oxo-7, 8-dihydro-2'-deoxyguanosine in all germ cell types and the Sertoli cells than did the other stage tubules, which suggested mitochondrial DNA damage. In DM3, mainly a stage-dependent nuclear expression of 8-oxo-7, 8-dihydro-2'-deoxyguanosine was observed in germ cells, but not in the Sertoli cells. Diabetes increased the cytoplasmic expression of 4-hydroxynonenal and concurrently inhibited the expression of both full length and 89kDa large cleaved-fragment of PARP1 in DM1 and DM3. The germ and Sertoli cells showed the nuclear expression of the protein in a stage-dependent manner, which decreased from DM1 to DM3. The increase in oxidative DNA damage and a decrease in PARP1 led to a stage-dependent induction of apoptosis of testicular cells. In conclusion, diabetes-induced oxidative stress, oxidative DNA damage and apoptosis occur in parallel with PARP1 inhibition in the testis.